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(d) a fixed array of drain pipes horizontally positioned at the bottom of the box;

wherein the horizontal drain pipes partially dewater the material and the injector pipes inject the

material with remedial water prepared by electrochemical activation.

22. The closed container of claim 21, wherein the remedial water is anodic or cathodic water

prepared by electrochemical activation with use of a membrane.

23. The closed container of claim 21, wherein the injector pipes have pointed tips to facilitate

their penetration of the sludge material, and the injector pipes comprise a material selected from

the group consisting of plastic, plastic PVC, iron, stainless steel, metal, titanium, copper, and

metal coated on at least one surface with titanium dioxide.

24. The closed container of claim 23, wherein the injector pipes comprise at least one metal

and the metal acts as an electrode to make electrochemically activated water during injection of

water into the sludge.

V
25. A method for removing microbial contaminants from a large batch of sludge that exceeds

10 cubic yards, the method comprising the steps:

(a) placing the batch into a container having a water impermeable liner and a water

permeable liner;

(b) dewatering the batch by applying a vacuum between the water permeable and

water impermeable liners;

(c) preparing oxidized water by electrochemical activation and using directly or after

storing the water in the absence of light and air;

(d) injecting the oxidized water into the batch by pumping the water through pipes

that are vertically inserted into the container and which extend at least two-thirds of the depth of

the batch within the container; and

(e) dewatering the batch.
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26. The method of claim 25, wherein the container is closed to the environment by covering

the top with a plastic barrier.

27. A method for removing organic molecules from a large batch of sludge, the method

comprising the steps:

(a) placing the batch into a container that comprises a water impermeable liner;

(b) dewatering the batch;

(c) preparing electrochemically activated water and using directly or after storing the

water in the absence of light and air;

(d) injecting the prepared water into the batch by pumping the water through pipes

that are vertically inserted into the container and which extend at least half of the depth of the

batch within the container; and

(e) dewatering tne batch.

28. The method of claim 27, wherein the electrochemically activated water is prepared at the

container site by an electrochemicaKprocess that uses at least one sacrificial electrode and at least

one other electrode that is not sacrificial, the other non-sacrificial electrode comprising a material

selected from the group consisting ofplatinum, titanium oxide and titanium oxinitride.

29. A method ofreclaiming dredged material, comprising the steps:

(a) placing the dredged material into a container, the container comprising a water

impermeable liner and at least one drain;

(b) closing the container by covering the top of the material with a plastic barrier;

(c) dewatering the material;

(d) vertically inserting injector pipes into the dewatered material;

(e) injecting remedial water into the material via the injector pipes;

(f) closing the container by covering the top of the material with a plastic barrier; and

(g) dewatering the material.
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30. The method of claim 29, wherein the water impermeable liner has an excess length at its

top and the excess is used as the plastic barrier in steps (b) and (f) to cover the top of the

material.

31. A method as described in claim 29, wherein the container has a depth of between 3 feet

and 20 feet and the injector pipes extend at least two-third of the depth of the sludge in the

container.

32. The method of claim 31, wherein the container is an ISO container and the liner is a non-

woven geotextile bag of thickness between 20 and 120 wgt that is held from the sides of the

container by regular protuberances on the side walls.

33 . A device for decontaminating wet material in situ, comprising:

(a) an array of injector pipes, each injector pipe being fluidically connected to a

source of remedial water and wherein the injector pipes are primarily horizontal and exceed 30

feet in length; «

(b) a source of remedial water, the remedial water comprising one or more active

species selected from the list consisting of activated chlorine, activated hydrogen, activated

oxygen and free radical wherein the active species is prepared by electrochemical activation;

(c) a dewatering liner to facilitate dewatering, the dewatering liner comprising an

outer layer of water permeable woven support that faces the water impermeable liner, and an

inner layer of water permeable non-woven material facing the sludge, the inner layer having a

porosity that retards or blocks the movement of particles; and

(d) a pump for directly or indirectly moving the remedial water into the wet material.

34. A method of destroying an aromatic compound in a sludge, the aromatic compound

having at least one electron donating aromatic group, comprising:

(a) providing electrochemically activated water wherein the water comprises a substance

selected from the group consisting of a carbonate free radical, a bicarbonate free radical, bromine

and sodium ions wherein the bromine ions outnumber the sodium ions, at least 1 mM sodium
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chloride or sodium bromide, at least 50 mg/liter of a carbonate salt, at least 500 mg/liter of a

carbonate salt, at least 250 mg/liter of carbonate or bicarbonate ion, and at least lOmM

concentration of a halide salt; and

(b) contacting the water from step (a) with the sludge.

35. The method of claim 34, wherein the sludge comprises clay and step (b) is carried out by

injecting the water.

36. A large scale method of chemically converting a reactant comprising:

(a) providing electrbchemically activated water that contains at least 250 mg/1 of an ion

selected from the group consisting of carbonate ion and bicarbonate ion, and wherein at least

some of the ion is a free radical; and

(b) contacting the water from step (a) with the reactant.

37. The method of claim 36, wherein the reactant is in a sludge within an enclosed space and

step (b) is carried out by injecting the water from step (a) into the sludge with an array of

39. The method of claim 38, wherein the sludge comprises electric arc furnace dust.

40. The method of claim 38, wherein the electrochemically activated water is alkaline and the

toxic metal is cadmium.

41 . The method of claim 38, wherein the toxic metal is lead.

injectors.

38. A method of solubilizing and removing a toxic metal from sludge, comprising:

(a) providing electrochemically activated water;

(b) contacting the sludge with the water from step (a); and

(c) removing soluble toxic metal from the sludge by dewatering.

-5-



Heller Etonian White & McAuliffe LLP
Attorney Docket No. 37809-00 1 8 ^ INVENTOR . R ichard G . SH BETS

42. The method of claim 41, wherein the lead is in the form of ammonium lead chloride and

is converted into lead sulfate and lead chloride hydroxide by the electrochemically activated

water.

43. A method for treating a batch of §ludge, the method comprising the steps:

(a) placing the batch into a container having sides with round protrusions extending

therefrom, a water impermeable liner and a water permeable liner respectively lining the walls

with the water impermeable layer facing the walls, and wherein the round protrusions hold the

water permeable liner off the walls;

(b) dewatering the batch;

(c) injecting a remedial water into the batch by pumping the water through pipes that

are vertically inserted into the container and which extend at least two-thirds of the depth of the

batch within the container; and

(e) dewatering the batch.

44. The method of claim 43, wherein at least step (b) or step (e) is carried out by applying a

vacuum between the water permeable and water impermeable liners.--

Remarks

Applicant respectfully requests that the foregoing amendments be made prior to

examination of the present application. Applicant has cancelled claims 1-20 without prejudice or

disclaimer and added new claims 21-44. Upon entry of the foregoing amendment, claims 21-44

will be pending. Applicants await a first Office Action on the merits.
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